Blastomyces dermatitidis, a fungus pathogenic for man, exists in two morphological forms, a yeastlike form in tissue and on culture media at 37 C and a mycelial form on culture media at room temperature. During the course of study to elucidate some factors affecting the respiration of the yeastlike form, a study was conducted to determine the effect of hydrogen ion concentration. EXPERIMENTAL 
Glucose oxidation. The effect of hydrogen ion concentration on glucose oxidation is shown in figures 2 and 3. There is no stimulation of respiration at p1 2 and 3. Stimulation of oxygen uptake by glucose increases rapidly with a decrease in hydrogen ion concentration, reaching a maximum at pH 6 to 8. Above pH 8, as shown in figure 3 , the stimulation of respiration by glucose falls off rapidly. That the decreased stimulation of oxygen uptake above pH 8.0 is not due to the toxicity of borate clan be seen from the pattern of endogenous respiration. The decreased ability of glucose to stimulate respiration at pH 9.0 and 10.0 is not accompanied by a decrease in the endogenous respiration.
Sodium acetate. As might be expected, the effect of pH on respiration in the presence of fatty acids differs from that found in the presence of glucose. As can be seen, there is a direct correlation between the concentration of undissociated pelargonic acid and the effect on respiration. At pH 6, the concentration of the undissociated fatty acid resulting from M/300 sodium salt is sufficient to inhibit respiration. As the concentration decreases to 7 X 10-6 M (M/1,200 sodium salt), the effect passes from inhibition to 70 per cent stimulation. The concentration of undissociated pelargonic acid in the presence of M/300 sodium salt at pH 8, 2.7 X 10-6 M, is smaller than the concentration causing 70 per cent stimulation and therefore causes less stimulation, 28 per cent. There is no such correlation between the amount of stimulation and the concentration of the sodium salt present. (1946) , the growth of the yeast phase on a peptone glucose medium occurred at pH 4.5 to 9.5, the optimum lying between pH 6.0 and 8.0, with a sharp decrease in growth occurring on either side of the optimal range. These observations differ radically from those of Nickerson and Chadwick (1946) with the dermatophytes. They found two points of maximum oxygen uptake; the first occurred at pH 3 and the second at pH 8. Between these two hydrogen ion concentrations the rate of respiration decreased, reaching a minimum at pH 5.0 to 5.5.
The range of hydrogen ion concentrations for the growth and respiration of B. dermatitidis differs strikingly from the range one would expect to find with fungi. Although the growth of molds may occur between pH 1.5 and pH 11.0, the optimum hydrogen ion concentration for the growth of most nonpathogenic fungi falls between the limits of pH 3.0 to pH 5.0 or 6.0. The range for the growth of yeasts usually falls between pH 1.5 and 8.5, with the optimum occurring between pH 3.5 and 6.0. Various studies on the effect of pH on the respiration of the nonpathogenic yeasts (Ehrenfest, 1931; Rona and Grassheim, 1922; Tang, 1936) seem to indicate that the optimal pH range for the oxidation of glucose lies between pH 4.0 and 6.0 to 6.5, with respiration falling off at more alkaline pH values. The position of the optimal pH range for B. dermatitidis, occurring as it does between pH 6 and 8, includes the pH normally found in tissue and would seem to assure an optimal adaptation, at least from the point of view of hydrogen ion concentration, to a parasitic existence.
The effect of hydrogen ion concentration on the oxygen uptake occurring in the presence of acetate resembles the results obtained with other yeasts.
SUMIARY
A study has been made of the effect of hydrogen ion concentration on the oxygen uptake of Blastomyces dermatitidis in the presence of different substrates with the following results.
The optimal for endogenous respiration and glucose oxidation was pH 6 to 8. In the presence of acetate, respiration appears to be optimal at pH 6, falling off in either direction.
Sodium caprylate inhibited respiration at pH 3 and 4 but stimulated respiration at pH 6 and 8. The amount of stimulation increased with a decrease in the hydrogen ion concentration. Sodium pelargonate inhibited respiration at pH 6 but stimulated respiration at pH 8.
The increase in stimulation by the higher fatty acid with the increase in pH is best explained as resulting from the accompanying decrease in the concentration of the undissociated fatty acid.
